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The desirability or otherwise of stating, say, the minimum dose throughout the tumour in r units is, I suggest, an interesting point for discussion since such a method of statement does at least focus attention on the actual absorption in the tumour rather than the source of radiation. Some other method such as the actual counting of the quanta absorbed is possible and even in some ways desirable, but the ionization method is well established and laboratories all over the world have, at least for X-rays, agreed on the unit to an accuracy of at least 1%, though the present experimental work for radium suggests very much larger discrepancies.
To revert here, too, to the practical methods of physical standardization, in the course of the examination of some hundreds of radium containers, it has been demonstrated very clearly that every container for therapeutic use should be measured separately; block tests are not in general sufficient. The individual tests need not be elaborate or very accurate. An accuracy of 2 to 3% is probably sufficient and very easily attained. When fixing the total amount of radium for purchase a higher accuracy is necessary, but the individual checking may be made less accurately but must be performed. As an example in a block of ten 1-mg. needles, one needle was found having a content 1-98 mg. and a second needle 0-2 mg. These had been purchased and sent out by reputable organizations. Again, for very long needles occasionally employed, the inaccuracy of packing along the length of the needle is sometimes very surprising and such as to preclude any possibility of accurate dosage or even reasonable usage. It is therefore of great importance that, before being put into use, every container be properly tested for these factors. I W. V. Mayneord, Erit. Journ. of Badiology, vol. iv, No. 48, Dec. 1931. Old and New Theories with Regard to X-ray Dosage in Cancer. By F. HERNAMAN-JOHNSON, M.D. X-BRAYS, in their earliest application to malignant disease, were of necessity given empirically. Small doses were the rule; this was not, however, due to design, but to the limitations of the apparatus available. Basal epitheliomas, among the skin cancers, and carcinoma of the breast were among the earliest new growths treated. In the latter, microscopic examination of remainders showed abundance of fibrous tissue strangling degenerated carcinoma cells; there were also, in most cases, a few malignant cells, apparently undamaged. You will find a description of this kind in a paper read by a pathologist at the British Medical Association meeting in Liverpool in 1912; it might equally well be read to-day.
About this time laboratory workers were very busy pointing out, on the one hand, the selective effect of X-rays upon embryonic cells; and, on the other, the resemblance between such cells and those of malignant growths, which were regarded as "throw-backs " to a primitive type concerned only with multiplication.
From these facts arose the theory of the combined depressant and stimulant action of X-rays-depressant to cancer cells because they were pseudo-embryonic, stimulant to the healthy surroundings, causing a reaction, with fibrous tissue formation and destruction of malignant elements by natural processes.
It is probable that there are few, even to-day, who do not pay some sort of lip-service to this theory; but if one is to judge by the bulk of current practice and by modern writings it is almost exclusively the first part which is present to the minds of the majority of workers. I say this because one reads that such and such a number of erythema doses must be got into one kind of tumour, and a greater or lesser number into another kind.
Not only temporary, but even permanent damage to surrounding tissues is accepted as a necessary evil, and it is generally held that what cannot be accomplished in a single " full course" cannot be accomplished at all. Now, I venture to suggest that progress along the lines of the first half of the theory referred to has nearly reached its limits. This is admitted by some advocates of single course methods, whose only hope of improved results is, like that of the surgeons, to get earlier cases. Others pin their faith in apparatus of increasing power; the millennium will be reached with a million volts.
Physicists, we are told, pick up theories and put them down again as a workman does his tools. Would it not then be a good thing if, " without prejudice," as the lawyers say, we tried working with the second half of our twenty years old theory?
There is, in fact, more collateral evidence in favour of indirect, than of direct action. First, there is clinical evidence. Basal epitheliomata, which are true cancers, although they do not metastasize, will disappear without visible reaction under an X-ray dosage so small that to say it is destructive is absurd. Moreover, the same lesions can be caused to heal by zinc ionization or by high-frequency or static sparks, which are purely stimulant in effect. Breast tumours also will often disappear with fractional dosage, which is insufficient to cause even pigmentation of the skin. That they may recur is beside the point; we are at the moment concerned with the mechanism of their disappearance.
Then there is experimental evidence. It has been shown that a tumour which has been given a dose, which, in vivo, would normally cause its disappearance, will, if removed within a day or two, grow vigorously in another animal; and further, that if the bed of a transplanted tumour be previously irradiated the tumour is unlikely to take.
Finally, there is the fact that the whole realm of therapeutics furnishes us with no instance of truly direct action. It was originally claimed that the famous "606 " directly killed the organism of syphilis. At first a single dose was prescribed; later, a single course. Now, it is recognized that the drug acts only through calling into action powers inherent in the body cells.
At this point I imagine a voice saying, "All very true, but how do you know that massive dosage is not the best way to produce those curative reactions in normal tissues, with which you are so much concerned? " This argument must be dealt with, because it contains an element of truth. Doubtless the massive dose does stir up the normal tissues to attack, and if, in this attack, all the enemies are slain, everything is well. But if, as it so often occurs, there are some malignant cells so resistant that they are merely stunned, the case is hopeless. For against a fresh advance no troops can be mobilized.
Pursuing the military metaphor a little further, it is generally admitted that, in warfare, a situation may arise of so desperate a nature that it may be necessary deliberately to sacrifice an army on the chance of averting disaster. Such " forlorn hopes" are occasionally successful. If they fail, all is lost. Consequently, they are reserved for emergencies in which, owing to lack of time or exhaustion of resources, there would in no circumstances be any chance of striking a further blow.
Analogous situations occur in the case of malignant disease. Late inoperable carcinoma of the larynx, for example. Here the patient's days are obviously few if something drastic is not done, and as the big dose methods show a small percentage of temporary recoveries, they are justifiable.
What I wish to protest against, even though I be but a voice crying in the wilderness, is the application of similar methods in cases which are not desperate when first seen; when, in fact, the normal expectation of life may be months or even years. Against a scheme of treatment by repeated courses of moderate intensity there is, I know, the argument that tumour cells acquire radio-immunity. I would suggest, however, that the facts are capable of a different interpretation.
Ultimate failure to respond may equally be due to what, for want of a better term, may be called "staleness" on the part of the surrouinding tissues, or if you prefer a phrase, "exhaustion of their power of response."
With the exact details of dosage in various malignant conditions I am not here concerned. What I am contending for is the recognition of certain fundamental truths: That radiations act chiefly as agents for stimulating the resisting powers of the body; that it is impossible by any practicable radiation dosage to ensure in a few days or weeks the death of all cancer cells; that methods of treatment which aim at conserving tissue response are alone sound in principle. I will conclude with some reference to these principles as they apply to the treatment of patients suffering from cancer of the breast. First of all, as regards pre-operative treatment. I do not suppose that even the greatest enthusiasts for large doses would advocate a quantity sufficient to do permanent damage to healthy tissues before operation. But what of treatment after operation ?
It will be admitted, I think, that the problem of breast cancer is, in these days, the problem of metastasis. Are the metastatic deposits already in situ when the diagnosis is made? My own investigations lead me to believe that in 80% of all cases the first intimation the patient bas of anything wrong is the accidental discovery of a lump while washing. In many instances signs of bone metastases become manifest within a few weeks of the discovery, or may even precede it. In no case, therefore, can we be certain that latent metastases are not already present when first we see the patient.
Where metastasis shows itself months or years later, two possibilities present themselves: The metastases may have been present at the time of diagnosis, and have lain dormant in the interval; or they may be secondary to cancerous nuclei, missed by operation. In the former case, the malignant cells may be almost anywhere in the body; and even in the latter, when we consider the ramifications of the lymphatics, the possible distribution of latent cancer-cells is extremely'wide.
To kill them all by direct action in a few weeks is surely a hopeless task. In saying this, I do not forget the statistics of Professor Pfahler, who claims that five-year cures are more than doubled, as opposed to those of surgery alone, by a single course carried out by his saturation method. He says that from 46 to 70% of his patients are alive and well after this period, according to the stage at which the diagnosis was made. Whether anyone else can produce better figures I do not know, but even accepting them at their face value, it means, taking into consideration an inevitable proportion of late recurrences, that at least half the operable cases are doomed to die within ten years.
Is it likely that any modification of detail in these big dose methods can materially improve the results? Doubling the voltage, for instance, or extending the length of the course ? To me, at least, it seems improbable. Until we cease to think so largely in terms of killing cancer cells, and consider rather the patient who is cancerous,' we shall not make further progress.
A woman who has had a single course of radiation combined with operation, or with radium implantation, returns to her home with the odds at least 50% against a permanent cure. We do not fold our hands after a single effort in the case of patients suffering from tubercle or syphilis: why in the cancer case?
It may well be that the final solution does not lie in radiotherapy at all, no matter how applied. But we know that small doses of X-rays combined or alternated 14 776 with ultra-violet light will often enable a patient to survive for years, in the face of visible recurrences, and even of bone metastases. Such dosage can act only through stimulatiDg the patient's powers of resistance. But if the treatment is potent against serious invasion, surely it can often turn the scale when the disease is latent, and the deposits small and inactive. It may be that we shall improve our results by the use of certain drugs, working out the appropriate X-ray dosage to use in combination with them. It has been shown experimentally that small systemic doses of copper or magnesium retard the appearance of tar cancer in mice. In the human subject fluorescein has, I have reason to think, a local effect in enhancing the therapeutic action of radiation on diseased mucous surfaces. There are some who assert that the injection of this drug into the circulation previous to ray treatment is of value in lung cancer. This claim should be examined.
Lastly, progress may possibly come from studying the indirect effects as mediated through the ductless glands.
With a view to encouraging discussion, I submit the following intentionally dogmatic conclusions:
(1) The limits of advance by single course methods which involve severe local and general reaction have been reached, or nearly reached.
(2) Radiation cures principally by stimulating local and general tissue resistance. To use a dosage so large that permanent damage is done to healthy parts surrounding a tumour is justifiable only in desperate cases.
(3) In the case of breast cancer, results can be improved only by continuous efforts to maintain the patient's resistance against possible metastasis. It is, therefore, particularly important that the initial dosage of radiation should not be of such intensity as to make response to further X-ray treatment impossible.
(4) We ought to face the fact that while further modification technique may improve results, X-ray therapy alone (and this applies equally to radium) may never offer a final solution.
Dosage of X-rays in Malignant Disease. By N. S. FINZI, M.B. THE main principle in treating any form of malignant disease in any situation is to give a sufficiently large dose to every malignant cell. It matters not whether such cell is one of a large palpable mass, or is a part of a microscopical remnant left behind after operation and requiring so-called "prophylactic treatment."
The tissues surrounding the growth must only receive a certain dose, but the malignant cells may receive more. This certain dose varies with the type of radiation incident on the tumour, but bears a biological relation to the effect of a similar radiation on the skin. It corresponds, in tumours of average radiosensitiveness, to a dose that produces, after two or three weeks, a sharp erythema, just short of vesication. The radio-sensitiveness of different growths varies, however, so that some require less than the dose mentioned and others more. In the latter case the growth is not curable by radiations unless used as a destructive agent, and, as far as X-rays used without radium are concerned, this seems to be unsuccessful. Without going too deeply into the reasons, it is now agreed by the majority of radiologists that the alliance of the recuperative powers of the body with the depressant effect of the rays on the malignant process should be aimed at.
The rest of the body should receive as small an amount of radiations as possible. Time factor.--lf a dose is applied during the course of a few hours its biological effect is very different from that of the same dose spread over several days or weeks, whether applied continuously or in a number of doses at intervals. As regards the effect on the skin, if the dose is spread over a week, about 150% of the single dose can be given; over two weeks about 200%; over three weeks about 240%; over four weeks about 260% and over six weeks very little more. The biological effect
